We present preliminary measurements of branching fractions and direct CP violating asymmetries in charmless twobody B decays, obtained with the BABAR detector using a sample of 227 M Υ(4S) → BB decays. We report the first observation of
The measurements reported here are based on a sample of 227 million BB decays, corresponding to an integrated luminosity of ∼ 205 fb −1 , collected at the PEP-II asymmetric e + e − → Υ(4S) Bfactory at SLAC. The BABAR detector is described elsewhere. [2] B candidates are identified through two nearly independent kinematic observables, namely their reconstructed center-of-momentum (CMS) energy and their beam energy-substituted mass,
B , where p * B is the reconstructed CMS momentum. Event topology is used to suppress the large background from e + e − →(q ∈ u, d, s) events. To separate decays to charged pions from those to charged kaons we use the measured Cherenkov cone angle. Yields and asymmetries are extracted with a maximum likelihood fit to these kinematic, event shape and particle id observables. Analysis details can be found in the references. [3, 4, 5, 6] mode events/205 fb −1 B × 10 6 A CP Ref.
−0.47 ± 0.12 0.15 Table 1 shows the measured event yields, branching fractions and decay rate asymmetries. All results are preliminary, except for those from Ref. [3, 7] . The result for B 0 → K 0 K 0 has a significance of 4.5 σ, including systematic uncertainty, and establishes the first observation of this rare decay. Figure 1a shows the corresponding background subtracted m ES distribution. Background subtraction was performed using the s-Plot technique. [8] The asymmetry in B 0 → K + π − constitutes the first observation of direct CP violation in the B system, with a significance of 3.9 σ including the systematic uncertainty. Figure 1b shows the observed m ES distribution for a signal enhanced sample of B 0 → K + π − and B 0 → K − π + decays. There is a clear asymmetry in the signal region (m ES 5.27 GeV/c 2 , figure 1c) , while the asymmetry in the background, A bkg = 0.001 ± 0.008, is fully consistent with zero.
To extract information on the weak phases from the observed asymmetries one exploits isospin and SU (3) symmetries to relate the decay amplitudes of different modes and eliminate the strong phases and the relative magnitudes of the amplitudes. [9] The reliability of these techniques depends on the accurateness of the applied symmetries. As an example, consider the Lipkin sum rule which is a consequence of isospin symmetry,
where the magnitudes of the tree T ∼ λ 4 and electroweak penguin P EW ∼ λ 2 amplitudes are expected to be small in comparison with the penguin amplitude P ∼ λ 2 . The BABAR measurements yield R L = 1.07 ± 0.08, in perfect agreement with the expectation.
In summary, we have presented branching fractions and direct CP violating asymmetries for charmless twobody B decays, including the observation of B 0 → K 0 K 0 and the observation of direct CP violation in B 0 → K + π − . These results are important input for collaborations working on the extraction of parameters of the CKM matrix. [9] 
